Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.060; wR factor = 0.181; data-to-parameter ratio = 18.7. organic compounds o1112 Collas et al.
The title compound, C 32 H 30 O 4 , crystallizes with three different conformers of the same molecule in the asymmetric unit, which explains the unusually large unit cell volume. The supramolecular structure is based on interactions involving the methoxy groups [CÁ Á ÁO contacts between 3.090 (2) and 3.204 (2) Å , and C-HÁ Á ÁO contacts between (normalized) 2.40 and 2.71 Å ],stacking of the electron-rich methoxysubstituted rings [centroid-centroid distances of 3.6454 (9)-3.738 (1) Å ] and C-HÁ Á Á contacts (normalized, 2.62-2.97Å ).
Related literature
For related methoxy-substituted biphenyls with 4,4 0 -bis(2phenylethenyl) substitution, see: Vande Velde et al. (2002) [CSD refcode: MODDUE] and Li & Jian (2009) [CSD refcode: POWYUW] . For a study on the blue-light-emitting properties of a related compound, see: Jin et al. (2002) . For the conformations of methoxybenzenes, see: Vande Velde et al. (2007) . For the preparation, see: Jin et al. (2002. Experimental Crystal data 
Data collection
Bruker SMART APEX CCD diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2008) T min = 0.956, T max = 0.988 74405 measured reflections 18422 independent reflections 13284 reflections with I > 2(I) R int = 0.034 Refinement R[F 2 > 2(F 2 )] = 0.060 wR(F 2 ) = 0.181 S = 1.03 18422 reflections 985 parameters H-atom parameters constrained Á max = 0.68 e Å À3 Á min = À0.29 e Å À3 Table 1 Relevant C-HÁ Á Á contacts in the crystal packing of the title compound (Å , ).
Cg(X1), Cg(X2), Cg(X3) and Cg(X4) are the centroids of the C1X-C6X, C9X-C14X, C15X-C20X and C23X-C28X rings, respectively, where X = A, B, C, D. Symmetry codes: (i) x + 1, y, z; (ii) Àx + 1, y + 1 2 , Àz + 1 2 ; (iii) x À 1, y, z; (iv) x, y, z; (v) Àx + 2, y À 1 2 , Àz + 1 2 . Table 2 Relevantcontacts in the crystal packing of the title compound (Å , ).
The angle related to a pair of centroids is defined as the angle between the Cg(I)Á Á ÁCg(J) vector and the normal to plane I. Centroids as in Table 1 Symmetry codes: (vi) Àx, Ày + 1, Àz; (vii) Àx + 3, Ày + 1, Àz + 1; (viii) x + 1, Ày + 1 2 , z + 1 2 ; (ix) x À 2, Ày + 1 2 , z À 1 2 ; (x) x + 2, Ày + 1 2 , z + 1 2 ; (xi) x À 1, Ày + 1 2 , z À 1 2 . Table 3 Relevant short contacts involving the methoxy groups in the crystal packing of the title compound (Å , ). 2.67  141  12  C31C  H31I  O2B xi  2.70  143  13  C32C  H32G  O1B xi  2.40  144  14  C32C  H32I  O4C xiii  2.69  124 Symmetry codes: (xii) Àx À 1, Ày + 1, Àz; (xiii) Àx, Ày, Àz.
Data collection: APEX2 (Bruker, 2008) ; cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON (Spek, 2009 
Comment
The title compound was synthesized with its use as the active component in an organic blue-light-emitting diode in mind (Jin et al., 2002) . Three conformers of the same molecule are present in the asymmetric unit, displaying different conformations of the methoxy groups and the biphenyl moiety; the molecules have been labeled A, B and C and the numbering scheme is given in Fig. 1. Fig. 2 presents a packing diagram. Molecules A and B have non-planar biphenyl units, with dihedral angles of 30.97 (7)° and 30.51 (7)°, respectively, while the same moiety in molecule C is virtually planar [4.22 (8)°]. In each of the three molecules the methoxy groups are oriented differently: their precise orientations do not have a large influence on the relative stability of the conformer (Vande Velde et al., 2007) but are merely due to the intermolecular contacts they are involved in. The three crystallographically independent molecules are held together by three C-H···π interactions involving aromatic hydrogen atoms. Rings 1 and 2 of molecule A are contacted by H14B and H19B (Table 1 , entries 6 and 7) and ring 1 of molecule B is contacted by H10C (Table 1, entry 9). Additionally, molecule A is involved in two methoxy···methoxy contacts ( Table 3 , entries 1 and 2), two C-H···O contacts involving the methoxy group in the 3-position (Table 3 , entries 3 and 4), four C-H···π interactions involving aromatic hydrogen atoms (Table 1 , entries 1-4) and two π-π contacts with a symmetry-related A molecule (Table 2 , entries 1 and 2). The supramolecular organization of molecule B is based on four methoxy···methoxy contacts (Table 3 , entries 5-8), one contact involving the hydrogen atoms of the methoxy group in the 3-position (Table 3 , entry 9), two additional C-H···π interactions (Table 1 , entries 5 and 8) and two π-π contacts involving the methoxy-substituted rings (1 and 4) of molecules B and C (Table 2 , entries 3 and 4). Molecule C participates in five contacts involving the methoxy groups, of which one is a methoxy···methoxy contact (Table 3 , entry 10) and four are initiated by hydrogen atoms of the methoxy groups (Table 3, entries 11-14) . Two contacts involve the π-systems of the methoxy-substituted rings of molecules B and C (Table 2, entries 5 and 6). Finally, it can be clearly seen from Table 2 that all three molecules are engaged in π-π stacking of the electron-rich methoxy-substituted rings 1 and 4.
Experimental
The title compound was prepared as is outlined in Yin et al. (2002) . Crystals suitable for the diffraction experiment were grown by slow evaporation of an acetone solution. M.p. (uncorrected) 452 K. 1 H NMR (CDCl 3 , 400 MHz, TMS): δ 3.83 (s, OCH 3 ), 6.41 (t, 2.2 Hz, H4, H26), 6.69 (d, 2.2 Hz, H2, H6, H24, H28), 7.06 (d, 16.3 Hz, H7/H22 or H8/H21), 7.11 (d, 16.3 Hz, H7/H22 or H8/H21), 7.56 (d, 8.4 Hz, H10, H14, H17, H19), 7.61 (d, 8.4 Hz, H11, H13, H17, H19) p.p.m. 13 Hydrogen atoms were placed in calculated positions and refined as riding with C-H distances of 0.93 Å and U iso (H) = 1.2U eq (C). Fig. 1 . : Molecular structure of the title compound showing the numbering scheme of the three crystallographically independent molecules (A, B, C). Displacement ellipsoids are drawn at the 50% probability level; hydrogen atoms are represented by spheres with an arbitrary radius. Hydrogen atoms of methoxy groups are denominated with a lower case suffix: a, b, c for A, d, e, f for B, and g, h, i for C. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. The data has been truncated at 0.75 Å.
Figures

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1A 0.15447 (12) 0.46499 (5) (7) 0.0195 (7) −0.0013 (5) −0.0009 (5) 0.0008 (5) C2A 0.0129 (7) 0.0200 (7) 0.0181 (7) −0.0001 (5) −0.0005 (5) −0.0009 (6) C3A 0.0114 (7) 0.0224 (7) 0.0201 (7) 0.0019 (5) 0.0014 (5) 0.0044 (6) supplementary materials sup-8 C4A 0.0115 (6) 0.0239 (7) 0.0199 (7) −0.0029 (5) −0.0005 (5) 0.0034 (6) C5A 0.0150 (7) 0.0221 (7) 0.0184 (7) −0.0056 (6) −0.0001 (5) −0.0013 (6) C6A 0.0124 (7) 0.0210 (7) 0.0241 (8) −0.0015 (5) 0.0019 (6) −0.0038 (6) C7A 0.0108 (6) 0.0191 (7) 0.0228 (7) 0.0006 (5) −0.0008 (5) −0.0028 (6) C8A 0.0105 (6) 0.0164 (7) 0.0188 (7) 0.0002 (5) 0.0005 (5) 0.0020 (5) C9A 0.0115 (6) 0.0144 (6) 0.0171 (7) −0.0022 (5) −0.0009 (5) 0.0024 (5) C10A 0.0133 (7) 0.0202 (7) 0.0201 (7) 0.0000 (5) −0.0019 (5) −0.0056 (6) C11A 0.0119 (7) 0.0214 (7) 0.0221 (7) 0.0004 (5) −0.0001 (5) −0.0059 (6) C12A 0.0108 (6) 0.0150 (6) 0.0166 (7) −0.0014 (5) −0.0012 (5) 0.0007 (5) C13A 0.0145 (7) 0.0212 (7) 0.0168 (7) −0.0019 (5) −0.0006 (5) −0.0044 (6) C14A 0.0126 (7) 0.0215 (7) 0.0181 (7) 0.0004 (5) 0.0017 (5) −0.0017 (6) C15A 0.0118 (6) 0.0178 (7) 0.0151 (6) −0.0022 (5) −0.0015 (5) −0.0004 (5) C16A 0.0154 (7) 0.0201 (7) 0.0285 (8) 0.0006 (6) −0.0046 (6) −0.0081 (6) C17A 0.0149 (7) 0.0228 (8) 0.0301 (8) 0.0034 (6) −0.0048 (6) −0.0078 (6) C18A 0.0135 (7) 0.0212 (7) 0.0163 (7) −0.0018 (5) −0.0019 (5) 0.0008 (5) C19A 0.0146 (7) 0.0168 (7) 0.0150 (6) −0.0033 (5) −0.0020 (5) −0.0005 (5) C20A 0.0131 (7) 0.0159 (7) 0.0150 (6) −0.0001 (5) −0.0003 (5) −0.0001 (5) C21A 0.0124 (7) 0.0235 (8) 0.0219 (7) 0.0008 (6) −0.0011 (6) −0.0007 (6) C22A 0.0121 (7) 0.0214 (7) 0.0187 (7) −0.0006 (5) −0.0007 (5) 0.0023 (6) C23A 0.0128 (7) 0.0213 (7) 0.0150 (7) −0.0025 (5) −0.0005 (5) 0.0049 (5) C24A 0.0150 (7) 0.0230 (7) 0.0172 (7) −0.0023 (6) −0.0014 (5) 0.0012 (6) C25A 0.0152 (7) 0.0224 (7) 0.0182 (7) 0.0007 (6) 0.0018 (5) 0.0044 (6) C26A 0.0122 (7) 0.0233 (7) 0.0183 (7) −0.0035 (5) −0.0015 (5) 0.0069 (6) C27A 0.0166 (7) 0.0186 (7) 0.0173 (7) −0.0044 (5) −0.0015 (5) 0.0055 (5) C28A 0.0156 (7) 0.0182 (7) 0.0187 (7) −0.0008 (5) −0.0005 (5) 0.0042 (6) C29A 0.0231 (8) 0.0379 (10) 0.0228 (8) 0.0110 (7) 0.0036 (6) −0.0032 (7) C30A 0.0205 (8) 0.0429 (11) 0.0360 (10) −0.0110 (7) −0.0046 (7) −0.0150 (8) C31A
0.0162 (8) 0.0386 (10) 0.0345 (9) 0.0034 (7) 0.0014 (7) −0.0026 (8) C32A
0.0286 (9) 0.0219 (8) 0.0447 (11) −0.0001 (7) −0.0052 (8) −0.0094 (7) C29B 0.0162 (8) 0.0372 (10) 0.0333 (9) −0.0027 (7) 0.0027 (7) −0.0052 (7) C2B 0.0172 (7) 0.0223 (7) 0.0175 (7) 0.0014 (6) −0.0007 (6) −0.0021 (6) C3B 0.0161 (7) 0.0232 (7) 0.0203 (7) −0.0014 (6) 0.0028 (6) −0.0080 (6) C4B 0.0135 (7) 0.0273 (8) 0.0186 (7) 0.0036 (6) −0.0006 (5) −0.0069 (6) C5B 0.0172 (7) 0.0248 (8) 0.0183 (7) 0.0049 (6) −0.0001 (6) −0.0024 (6) C6B 0.0156 (7) 0.0238 (8) 0.0205 (7) 0.0011 (6) 0.0016 (6) −0.0021 (6) C1B 0.0131 (7) 0.0225 (7) 0.0172 (7) 0.0027 (5) −0.0015 (5) −0.0045 (6) C7B 0.0126 (7) 0.0231 (7) 0.0191 (7) 0.0008 (5) −0.0004 (5) −0.0023 (6) C8B 0.0146 (7) 0.0204 (7) 0.0212 (7) −0.0009 (5) −0.0013 (6) −0.0020 (6) C9B 0.0148 (7) 0.0192 (7) 0.0174 (7) 0.0009 (5) −0.0017 (5) −0.0017 (5) C10B 0.0137 (7) 0.0167 (7) 0.0176 (7) 0.0027 (5) −0.0023 (5) 0.0004 (5) C11B 0.0145 (7) 0.0153 (7) 0.0167 (7) 0.0000 (5) 0.0014 (5) 0.0008 (5) C12B 0.0135 (7) 0.0184 (7) 0.0150 (6) 0.0016 (5) −0.0016 (5) −0.0007 (5) C13B 0.0175 (7) 0.0182 (7) 0.0251 (8) 0.0008 (6) −0.0043 (6) 0.0042 (6) C14B 0.0175 (7) 0.0201 (7) 0.0274 (8) −0.0034 (6) −0.0032 (6) 0.0032 (6) C15B 0.0140 (7) 0.0156 (7) 0.0178 (7) 0.0017 (5) −0.0016 (5) −0.0006 (5) C16B 0.0156 (7) 0.0220 (7) 0.0179 (7) 0.0016 (6) −0.0007 (5) 0.0022 (6) C17B 0.0147 (7) 0.0229 (8) 0.0210 (7) −0.0005 (6) 0.0017 (6) −0.0001 (6) C18B 0.0123 (7) 0.0166 (7) 0.0207 (7) 0.0018 (5) −0.0012 (5) −0.0022 (5) C19B 0.0145 (7) 0.0189 (7) 0.0206 (7) 0.0025 (5) −0.0026 (5) 0.0040 (6) supplementary materials sup-9 C20B 0.0129 (7) 0.0189 (7) 0.0216 (7) 0.0010 (5) −0.0005 (5) 0.0047 (6) C21B 0.0122 (7) 0.0181 (7) 0.0234 (7) 0.0003 (5) −0.0012 (5) −0.0022 (6) C22B 0.0136 (7) 0.0190 (7) 0.0237 (8) −0.0017 (5) −0.0006 (6) 0.0004 (6) C23B 0.0135 (7) 0.0173 (7) 0.0199 (7) 0.0007 (5) −0.0011 (5) −0.0032 (6) C24B 0.0166 (7) 0.0173 (7) 0.0198 (7) 0.0002 (5) −0.0004 (6) −0.0005 (6) C25B 0.0145 (7) 0.0173 (7) 0.0208 (7) −0.0012 (5) 0.0017 (5) −0.0033 (6) C26B 0.0113 (6) 0.0193 (7) 0.0203 (7) 0.0014 (5) −0.0008 (5) −0.0048 (6) C27B 0.0146 (7) 0.0178 (7) 0.0174 (7) 0.0038 (5) 0.0001 (5) −0.0009 (5) C28B 0.0123 (7) 0.0177 (7) 0.0233 (7) −0.0007 (5) 0.0009 (6) −0.0008 (6) C30B 0.0234 (9) 0.0391 (10) 0.0352 (10) 0.0069 (7) −0.0002 (7) 0.0114 (8) C31B 0.0262 (9) 0.0316 (9) 0.0275 (8) −0.0060 (7) 0.0061 (7) 0.0034 (7) C32B 0.0197 (8) 0.0351 (9) 0.0308 (9) 0.0056 (7) −0.0029 (7) 0.0111 (7) C6C 0.0117 (6) 0.0150 (6) 0.0200 (7) 0.0003 (5) 0.0005 (5) −0.0012 (5) C5C 0.0158 (7) 0.0133 (6) 0.0179 (7) −0.0030 (5) −0.0004 (5) 0.0002 (5) C4C 0.0097 (6) 0.0181 (7) 0.0222 (7) −0.0017 (5) −0.0010 (5) 0.0015 (6) C3C 0.0126 (7) 0.0165 (7) 0.0215 (7) 0.0018 (5) 0.0032 (5) 0.0014 (5) C2C 0.0132 (7) 0.0173 (7) 0.0181 (7) −0.0002 (5) −0.0001 (5) −0.0012 (5) C1C 0.0114 (6) 0.0145 (6) 0.0184 (7) −0.0008 (5) −0.0001 (5) 0.0009 (5) C7C 0.0101 (6) 0.0190 (7) 0.0192 (7) 0.0013 (5) −0.0001 (5) −0.0014 (5) C8C 0.0118 (6) 0.0170 (7) 0.0204 (7) 0.0011 (5) −0.0002 (5) −0.0014 (5) C9C 0.0122 (6) 0.0164 (7) 0.0152 (6) −0.0005 (5) −0.0019 (5) 0.0002 (5) C14C 0.0171 (7) 0.0277 (8) 0.0306 (9) 0.0085 (6) −0.0072 (6) −0.0138 (7) C13C 0.0189 (8) 0.0279 (9) 0.0336 (9) 0.0064 (6) −0.0112 (7) −0.0177 (7) C12C 0.0135 (7) 0.0162 (7) 0.0141 (6) −0.0011 (5) −0.0022 (5) −0.0005 (5) C11C 0.0112 (7) 0.0285 (8) 0.0233 (8) 0.0004 (6) 0.0012 (6) −0.0118 (6) C10C 0.0136 (7) 0.0261 (8) 0.0224 (7) −0.0021 (6) −0.0012 (6) −0.0121 (6) C15C 0.0124 (7) 0.0170 (7) 0.0152 (7) −0.0008 (5) −0.0025 (5) 0.0002 (5) C20C 0.0131 (7) 0.0304 (8) 0.0254 (8) 0.0002 (6) 0.0023 (6) −0.0146 (6) C19C 0.0131 (7) 0.0305 (8) 0.0260 (8) −0.0014 (6) −0.0014 (6) −0.0157 (7) C18C 0.0139 (7) 0.0166 (7) 0.0167 (7) −0.0010 (5) −0.0012 (5) −0.0009 (5) C17C 0.0162 (8) 0.0297 (9) 0.0366 (9) 0.0094 (6) −0.0095 (7) −0.0164 (7) C16C 0.0201 (8) 0.0278 (9) 0.0386 (10) 0.0064 (6) −0.0128 (7) −0.0198 (7) C21C 0.0123 (7) 0.0190 (7) 0.0190 (7) 0.0016 (5) −0.0011 (5) −0.0018 (5) C22C 0.0123 (7) 0.0183 (7) 0.0191 (7) 0.0003 (5) 0.0005 (5) −0.0027 (5) C23C 0.0116 (6) 0.0167 (7) 0.0156 (7) −0.0004 (5) −0.0006 (5) 0.0003 (5) C28C 0.0144 (7) 0.0148 (7) 0.0185 (7) 0.0010 (5) 0.0009 (5) −0.0014 (5) C27C 0.0158 (7) 0.0144 (6) 0.0172 (7) −0.0026 (5) −0.0010 (5) 0.0000 (5) C26C 0.0122 (6) 0.0165 (7) 0.0186 (7) −0.0010 (5) −0.0019 (5) 0.0015 (5) C25C 0.0126 (7) 0.0180 (7) 0.0177 (7) 0.0026 (5) 0.0015 (5) 0.0007 (5) C24C 0.0157 (7) 0.0175 (7) 0.0163 (7) 0.0003 (5) −0.0013 (5) −0.0039 (5) Symmetry codes: (i) x+1, y, z; (ii) -x+1, y+1/2, -z+1/2; (iii) x-1, y, z; (iv) x, y, z; (v) -x+2, y-1/2, -z+1/2.
Table 2
Relevant π-π contacts in the crystal packing of the title compound (Å, °).
The angle related to a pair of centroids is defined as the angle between the Cg(I)···Cg(J) vector and the normal to plane I. Centroids as in Table 1 Symmetry codes: (vi) -x, -y+1, -z; (vii) -x+3, -y+1, -z+1; (viii) x+1, -y+1/2, z+1/2; (ix) x-2, -y+1/2, z-1/2; (x) x+2, -y+1/2, z+1/2; (xi) x-1, -y+1/2, z-1/2. 
